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(54) Position detecting device and its method 

(57) A device for detecting position which hasagood 
S/N performance and which can be easily designed is 
provided. Said device has the leature of: a plurality of " 
antennae in which three or more turns of loop cote are 
arranged in parallel: a transmitting circuit for transmitting 
an electromagnetic wave via one of the antennae; a 
receiving circuit for receiving a responding electromag- 
netic wave from the position indicator; a selecting circuit 
for selecting one of the antennae; a transmitting/receiv- 
ing switch circuit for connecting the selected antenna to 
either of said transmitting circuit or said receiving circuit; 
a connecting control circuit for controlling operations of 



the selecting ci rcuit and the transmitting circuit; and a dis- 
criminator circuit for discriminating the position and the 
state of said switch based upon the characteristics of a 
signal received to send the discriminated information. 
Said connecting control circuit selects an antenna pre- 
dicted to be the most proximate antenna to said position 
indicator during transmission operation of the indicator; 
and controls such that each of said antennae is sequen- 
tially selected to be scanned for reception during receiv- 
ing operation. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a position detecting 
device having a cordless position indicator and its 
method. 

2. Description of Prior Art 
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There is an electromagnetic transceiver system that 
is a method of position detecting for digitizers. This has 
an arrangement including, for example, a position detect- is 
ing plane in which a large number of loop coils are dis- 
posed in parallel, with a position indicator such as a pen 
or a cursor Display, wherein the loop coils are respec- 
tively used as sensors i.e. antennae, by utifizing electro- 
magnetic interaction generated between the loop coils a? 
and the position indicator to transmit and receive elec- 
tromagnetic waves between them. Based upon resulting 
signals detected therefrom, the system retrieves coordi- 
nate information of the indicator itself as wen as other 
information. Through this system could be provided a 25 
principle feature. That is, that the position indicator is of 
a cordless system. The present applicant has proposed 
several digitizers in accordance with this method of elec- 
tromagnetic transceiver system in Japanese Patent 
Gazette No. H2 (1990)- 53805, and Japanese Patent so 
Application Laying-Open No H3( 1991)- 14701 2. One of 
the principal objects in these Patent and Patent applica- 
tions is how to retrieve information from a received signal 
which is free from noise and at high speed. 

In the method of electromagnetic transceiver sys- 35 
tern, for example, a transceiver operation is performed 
in which one of the antennae is sequentially selected for 
transmitting an electromagnetic wave and also receiving 
the electromagnetic wave reflected back from a reso- 
nance circuit or coil disposed within the position indicator 40 
via the selected antenna, and an arithmetic operation is 
performed which includes interpolation based upon the 
signals received via antenna which is predicted to be the 
strongest receiving signal and its adjacent antennas for 
determining the coordinate of the position incficator. as 

For obtaining accurate coordinate information, it is 
effective to place a number of antennas dose to one 
another. But it makes the switch needed to select one of 
the antennae and associated control means large and 
complex. Therefore, it is desirable to perform detection so 
operation with a decreased number of antennae and still 
with accuracy. 

In the method mentioned above, the electromag- 
netic waves radiating back from the position indicator 
have very weak energy so that they cause the detection ss 
to be difficult and if the position indicator is remotely 
positioned from the position detecting plane, the detec- 
tion is made even more difficult. Therefore, various kinds 
of measures against noise are proposed by utilizing a 



high performance amplifier, or a low noise level signal 
processor, but the improvement of S/N requires a very 
sophisticated technique, or makes the structure more 
complicated and hence adds to costs. 

Furthermore, applications wherein the position 
detecting device is equipped within the display portion of 
the computer, ag. a so called "pen computer", in combi- 
nation with a liquid crystal display, have come into wide 
use recently. When the device is used in such a high 
noise circumstance, more powerful anti-noise character- 
istics are required. Also, when the device is used in com- 
bination with the liquid crystal display, the position 
indicator and the sensors are required to interact with 
each other with positioning the liquid crystal display 
between them since the sensors of the detecting device 
are deposed beneath the liquid crystal display. There- 
fore, it is necessary that the functionally allowable detec- 
tion level of the position indicator be set higher than that 
of the normal position indicator. The difficulty is however 
increased further when the detectable level of the posi- 
tion detector is set higher since the signal becomes 
weaker in accordance with this fact. In addition, the thick- 
ness of the liquid crystal display is increasing as the 
recent colonization and TFT (thin fOm transistor) applica- 
tion is increasingly adapted. Accordingly, such a system 
is highly desired, having improved S/N performance. 

Generally two groups of antennae, having the same 
structure to obtain two dimensional coordinate informa- 
tion are disposed, overlapping each other in both X and 

Y axes directions on the position detecting plane. For 
practical fabrication of these groups of antennae, the 
printed wiring board technique is used. Since one group 
of antennae is required for each of two directions (X and 

Y axes), a corresponding wiring pattern is provided on 
each layer of a two-layered printed wiring board. Each of 
the groups of antennae of X and Y axes has a pattern 
which is formed by a number of loop coils arranged in 
parallel on the board, each of the loop coils having folded 
portions, and a pattern for one axis is placed such that 
the folded portions of the other loop coils, which forms 
the pattern of the other axis, come to the inside of the 
former pattern. This minimizes the ineffective area, 
wherein no coordinate information for both X and Y axes 
is provided, so that the position detecting plane can be 
most effectively utilized. Select terminals for transmit- 
ting/receiving signals to loop coils X1, X2,... Xn, which 
form a group of antennae, are shown in Rg.2 respec- 
tively with x1, x2,... xn. The operation of a signal trans- 
mitting/receiving and antenna selecting circuit 102a, and 
a transmitting/receiving switching circuit 105a are con- 
trolled by a control circuit 101a. As shown in Fig.2, when 
the select terminal x6 is selected for example, the trans- 
mitting circuit 102a is firstly connected to the switching 
circuit 105a for sending transmission signal to loop coil 
x6, then the transmrtting/recerving switch circuit 106a is 
switched to a receiving circuit 103a. As a result of the 
transmitting/receiving electromagnetic wave between 
the loop coil x6 and the position indicator, a receiving sig- 
nal is generated on the loop coil x6, which is supplied to 
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the receiving circuit 103a via the select terminal x6. 
Thereafter, the receiving signal is suitably processed to 
analyze the information included within its amplitude and 
phase in a discrimination circuit 104a. The transmit- 
ting/receiving operation of the respective loop coil is 
sequentially performed on the loop coils x1 - xn. 

In the above mentioned operation, it is known that 
. the bop coil tor transmitting or receiving electromagnetic 
wave operates more effectively as the number of turns 
of the coil becomes larger. Even when the current of the 
transmitting signal is not changed, an increment in the 
number of turns make an increment of strength of the 
transmitting electromagnetic wave in proportion to the 
number of turns. The same is also true with increased 
signal strength in receiving in proportion to the number 
of turn even when the strength of receiving signal is not 
changed. Particularly, as in the above mentioned patent 
application, the system in which the loop coil is com- 
monly used as the transmitting and receiving antenna, 
can provide an increased efficiency both in the transmis- 
sion and the reception so that it has an excellent S/N 
performance. 

However, as shown in Fig. 2. the number of turns in 
each of the loop coils is practically limited to a maximum 
of two. The reason is that the folded portions of the loop 
coils terming a pattern of one coordinate is required to 
be located within the antenna pattern of the other coor- 
dinate as mentioned above in order to minimize the inef- 
fective area. Referring to Fig. 2, the folded portions of 
loop coils XI and X 2 are designated with 1 and 2, 
respectively. In this description, each interval between 
loop coils disposed adjacent each other, (that is, the lay- 
out interval), is designated V, and the width of each loop 
cod is designated T>" as parameters which show the lay- 
outs of the loop coils. 

Rg. 3 shows that the folded portions of each of the 
loop coils are put within the pattern for the other axis of 
coordinate. In Rg. 3. the patterns are designed so that 
the folded portions at the select terminals side of the loop 

coils X1, X2 X14, arranged in the direction of the X 

axis, are all put within an interval "a1" between the loop 
coil Y1 and the loop coil Y2, which are disposed at the 
underside end among the loop coils arranged in the 
direction of the Y axis. In addition, the patterns are 
designed so that the folded portions located opposite to 

the select terminal side of the loop coils X1 , X2 X14 

are all put within an interval "a2" between the loop coil 
Y10 and the loop coil Y11. Further, the patterns are 
designed so that the folded portions located opposite to 

the select terminal of the loop coils Y1 t Y2 Y11, 

arranged in the direction of the Y axis are aO put within 
an interval "aS" between the loop coil X1 and the loop 
cofl X2, which are disposed at the distal end of the loop 
coils arranged in the direction of the X axis. In addition, 
the patterns are designed so that the folded portions at 

the select terminal side of the loop coils Y1 , Y2 Y1 1 . 

are all put within an interval "a4", between the loop coil 
X13 and the loop coil X14. 



As apparent from the above description, an folded 
portions of the loop coils for one axis are required to be 
located within one of the layout intervals of the loop coils 
for the other axis. There also exists such a case where 

5 the folded portions of the loop ceils of one axis are forced 
to arrange utilizing twice the portions of the layout inter- 
val of the loop coils of the other axis. In any case, it is 
dear that difficulty may arise in simply increasing the 
number of turns of loop coils since the complicated pat- 

io tern design is required in order to locate every folded por- 
tion of a number of loop coils within the layout interval of 
a limited size. As the number of turns is increased, the 
number of patterns is also increased in proportion to the 
number of overlapped coils between adjacent loop coils. 

i5 In Rg. 3, it is clear that up to 5 loop coils, such as the 
loop coils X1 to X5 (i*e. the number of overlaps is 5) are 
overlapped together, and the area where the greatest 
running number of folded potions exists, needs 2x5 wir- 
ings, in total 10 wirings. (For example, the portions des- 

20 ignated by the numerals 100 and 1 10 as shown in Rg. 
3). Therefore, not only the number of patterns them- 
selves, but also the numbers of connecting potions, 
(such as through-holes), increased so that the number 
of turns are limited to 2 in prior arts. 

25 Of course, rf a multilayer printed wiring board is 
employed rather than a double layer printed wiring board, 
the number of turns can be increased further. However, 
in that case, the cost problem become significant, which 
makes the product impractical. 

30 

SUMMARY OF THE INVENTION 

ft is therefore an object of the present invention to 
provide a position detecting device having good S/N 

35 characteristics by increasing the number of turns of loop 
coils of antenna for transmitting/receiving electromag- 
netic waves in the position detecting device. 

ft is a further object of the present invention to pro- 
vide a position detecting device having antenna patterns, 

40 which can be simply formed at a low cost without increas- 
ing any difficulties in designing the pattern even when 
the number of turns of loop coils is increased 

For accomplishing the above mentioned objective, 
the present invention provides an innovative scanning 

45 method for scanning a lot of loop coils, wherein it pro- 
vides a means for separately selecting a antenna in 
transmission and reception, while conventionally, a 
paired transmission and receiving operation is per- 
formed with one selected antenna in the sequentially 

so scanning manner. In a preferred embodiment of the 
present invention, a method is provided in which, firstly, 
in transmission an antenna is always selected which is 
predicted to be the most proximate antenna to a position 
indicator. Via said antenna, a signal is then transmitted 

55 to said position indicator, and all antennae are scanned 
to get signal characteristic distribution required for a 
coordinate detection in receiving the electromagnetic 
waves reflected back from the position indicator due to 
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the electromagnetic interaction effect between them in 
response to the transmitted signal. 

According to the scanning method of the present 
invention, an advantage can be attained, as the distance 
between the position indicator and the antenna is being 
increased while maintaining the ability to receive sub- 
stantially the same strength of electromagnetic wave. 
That is, according to the new scanning method of the 
present invention, the detectable electromagnetic wave 
from the position indicator can be reached to more 
remote area than that of the prior art. 

Thereby, the present invention provides, an 
increased layout interval between antennae than the 
prior art resulting in a reduced number of antennae. This 
also means that the number of overlaps of the loop coils 
can be reduced so that it gives sufficient room for dis- 
posing folded portions of the loop coils respectively form- 
ing the antennae. Utilizing the space allows an antenna 
pattern with an increased number of turns than the prior 
art 

In another embodiment of the antenna scanning 
method of the present invention, scanning is performed 
for all of the antennae during the transmission period 
which is required in detecting the coordinates of an 
object, and the most proximate antenna to the position 
detector may be selected for receiving an electromag- 
netic wave in regard to receiving an electromagnetic 
wave generated by the electromagnetic interaction effect 
between the respective antenna and the position indica- 
tor. 

The present invention provides a new scanning 
method for transmitting and receiving as mentioned 
above, which allows room in designing the antenna pat- 
tern. Thus,the number of turns of the loop coils forming 
the antenna can be increased, which in turn increases 
the efficiency of the antennas and. can prove signifi- 
cantly increased S/N performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram showing an arrange- 
ment of an embodiment of a position detecting 
device according to the present invention; 
Rg. 2 is a schematic diagram showing an arrange- 
ment of an illustrative exemplification of a position 
detecting device of the prior art; 
Fig. 3 is a plan showing two pairs of antennae 
orthogonally disposed to each other such that each 
of the folded portions of loop coils becomes located 
within a respective pattern of loop coils of the other 
axis; 

Fig. 4 shows illustrative views of scanning methods 
of antennae of a prior art example a) and the embod- 
iment b) of the present invention during the trans- 
mission and reception periods; and 
Rg. 5 is a graphical representation of the character- 
istic curve 5 of the strength of receiving signals of 
the prior art a) and the embodiment b) according to 
the present invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig. 1 is a schematic diagram showing an arrange- 

5 merit of an embodiment of a position detecting device 
according to the present inventions. In Rg. 1, the loop 
coils 1 and 2 forming one of antennae have the width V 
which is the same as the width "d" of the loop coils of the 
example of the prior art mentioned above and shown in 

10 Rg. 2, but a layout interval "a" between adjacent loop 
coils is expanded more than the corresponding layout 
interval "a" of the prior art shown in Fig. 2. Assuming 
now that the width V of the loop coils is equal to 1, the 
layout interval "a*" of the preferred embodiment of the 

is present invention is equal to 2/5 thereof as shown in Rg. 
1, while the layout interval "a" of the prior art is 2/9 as 
shown in Rg. 2. That is, the layout interval "a" of this 
preferred embodiment is less than 2 times the interval 
"a" of the prior art. In addition, the number of overlaps is 

20 decreased to 3 (X1, X2, and X3), compared with the 
number of 5 of overlaps in the prior art. These three 
folded portions of the antenna are arranged over a single 
layout interval of the antenna of the other axis: Since the 
layout interval of the antenna of the other axis is the same 

25 m 8T which is larger than that of the prior art, the area itself 
is made larger on which the folded portions are arranged. 
Therefore, in the preferred embodiment as shown in Rg. 
1, the number of turns is increased to 4. In this case, 3 
x 4 wirings, that is, 12 wirings are required at the portion 

so where the running number of loop coils are most highly 
overlapping (the corresponding portions are designated 
by the numerals 120 and 130 as shown in Rg. 1), but 
these portions do not raise any problem since the area 
itself, on which the folded portions are located, are cor- 

35 respondingly made large. 

According to the present invention, increasing the 
maximum allowable number of turns of the antenna can 
easily be attainable from the two of the prior art to four, 
that is twofold 

<o The description will now be made as regard to a 
method of scanning antennae during transmission and 
reception period according to the present invention, 
which allows the layout interval to expand from that of 
the conventional method. Fig. 4 shows illustrative views 

45 of scanning methods of antennae of a prior art example 
(Rg. 4a) and the embodiment (Rg. 4b) of the present 
invention. For simplifying the description, a group of 
antennae comprising a number of antennae are shown 
with only three antennae A. B, and C. Conventionally, as 

6o shown in Rg. 4a, the antenna A is selected to be set to 
transmission state, and then switched to reception state. 
A responding electromagnetic wave is produced, caused 
by an electromagnetic interaction effect between the 
transmitted electromagnetic wave and a resonant circuit 

55 positioned within the position indicator. (1) The respond- 
ing electromagnetic wave is received with the same 
antenna A which transmits a received signal to a discrim- 
inator circuit 104a via a receiving circuit 103b. (2) Next 
in similar manner, an antenna B is selected, which 
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obtains a received signal and sends it to the rfscrimmator 
circuit 104a. (3) Again in a similar manner, an antenna 
C is selected, which obtains a receiving signal to the dis- 
criminator circuit 104a. In this manner in the prior art 
transmission and reception are performed with such a s 
paired operation tor the selected antenna The charac- 
teristic curve of strength of the receiving signal obtained 
via scanning the antennae by the prior art method is 
shown by a dotted line curve a) in Fig. 5. 

While in operation according to the referred embed- to 
irrtent of the method for scanning antennae of the present 
invention as shown in Fig. 4b, (1) an antenna B is 
selected which is predicted to be the most proximate 
antenna to the position indicator, and which is set to 
transmission state for transmission. A reporting elec- is 
tromagnetic wave is produced by an electromagnetic 
interaction effect between the transmitted electromag- 
netic wave and the resonant circuit located within the 
position indicator. Firstly, the antenna A is selected to be 
set to the receiving state and performs the receiving 20 
operation, and sends received signal via the receiver cir- 
cuit 103b to the discriminator circuit 104b. (2) Next, the 
antenna B is again set to the transmission state and per- 
forms transmitting operations. Then the antenna B is 
selected to be set to the reception state and performs 2s 
the receiving operation, and the received signal is sent 
via the receiving circuit 103b to the discriminator circuit 
104b. 

(3) Furthermore, the antenna B is again set to the 
transmission state and performs transmission operation. 30 
Then, the antenna C is selected to be set to the receiving 
state, and the received signal is sent to the discriminator 
circuit 104b. Thus, according to the embodiment of the 
method for scanning antenna of the present invention as 
shown in Fig. 4b. a plurality of groups of antennae is 35 
scanned only during the receiving operation, and the 
transmission operation is always performed via the 
antenna B which is predicted to be the most proximate 
antenna to the position indicator. The characteristic 
curve of strength of the receiving signal, which is <o 
obtained by scanning the antennae according to the 
method of the present invention, is shown by a solid line 
curve b) in Fig. 5. 

As mentioned above. Ftg. 5 is a graphical represen- 
tation of the characteristic curves of the strength of 45 
receiving signals obtained by scanning the antennae 
wherein the curve a) shows a distribution of the strength 
of the signal according to the prior art method for scan- 
ning antenna, and the curve b) shows a distribution of 
the strength of the signal according to the method for so 
scanning antenna of the present invention. The abscissa 
shows a relative antenna position, and the center (0) of 
the coordinate is taken where the maximum signal 
strength is appearing. K can be seen that the distribution 
curve b) of the present invention has a broad strength ss 
distribution as compared with the prior art curve a), i.e. 
it has the area of the antenna position of the same signal 
strength in wider area than that of prior art. This also 
means that rt ensures detection with the same accuracy 



as the prior art, even though the antenna layout interval 
between the antennae is increased more than that of the 
prior art As a result of this, an increase of the layout inter- 
val between the antennae is attained with to the present 
invention. 

In another embodiment of the present invention, a 
plurality of groups of antennae is sequentially scanned 
during transmission, and the reception may always be 
performed by the antenna which is predicted to be the 
most proximate antenna to the position indicator. That is, 
H described with reference to Fig. 4, firstly the transmis- 
sion is performed via the antenna A and the reception is 
performed via the antenna B. Next the transmission is 
performed via the antenna B and the reception is per- 
formed via the antenna B. Furthermore the transmission 
is performed via the antenna C and the reception is per- 
formed via the antenna B. 

According to any embodiment mentioned above in 
detecting the coordinate, the scanning should be done 
to each of the groups of antennae arranged in the direc- 
tion of the axis of the coordinate to be detected in regard 
to the groups of antennae to be scanned, while the scan- 
ning may not always be done to the groups of antennae 
arranged in the direction of the axis of coordinate, in 
regard to the single antenna which is predicted to be the 
most proximate antenna to the position indicator. For 
example, in detecting the X coordinate, in the case where 
a method is applied wherein a single transmission 
antenna is fixed, and the receiving antennae are 
scanned, the antennae to be scanned should be 
arranged along the direction of the X axis. The single 
transmission antenna to be fixed is not required to be 
selected from the groups of antennae arranged in the X 
axis, but it may be selected from the groups of antennas 
arranged in the Y axis. Even when an antenna, which 
belongs to another axis is to be selected as the fixed 
antenna, it must be the most proximate antenna to the 
position indicator. 

For accomplishing the method of scanning antenna 
according to the present invention, the device portions 
including the transmitting/receiving switch circuit associ- 
ated with the scanning, the control circuit and the like 
correspond to the method of the present invention. 
According to the present invention, as described above, 
the number of antennae can be decreased so that these 
circuits can be simplified. 

According to the present invention, a new scanning 
method is introduced for the transmission and reception 
of the groups of antennae of the position detecting 
device, thereby allowing the layout interval of the anten- 
nae to be expanded and the number of antennae to be 
decreased. 

Therefore, the number of circuits for switching the 
antennae and the units with regard to said circuits such 
as the control circuit can be simplified and reduced. 

The layout interval between the antennas can be 
expanded to allow an increased number of turns of each 
antenna .Thereby, S/N of the device can be greatly 
improved so that the units 6uch as a receiving circuit a 
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signal processing circuit and the Eke are significantly 
simplified. The combination with a liquid crystal display 
can be attained by using the present invention rather 
than that of the prior art since the detecting performance 
has been greatly improved. 5 

Claims 

1. A position detecting device comprising a resonant 
circuit and a cordless position indicator in which at 10 
least one switch is mounted, wherein said position 
detecting device includes: - 

a plurality of antennae arranged in parallel in 
a direction of detecting position at a predetermined 
interval and partly overlapping each other; is 

a transmitting circuit for transmitting an elec- 
tromagnetic wave, which has a proximate frequency 
to the resonance frequency of said resonant circuit 
located within said position indicator via one of said 
antennae; 20 

a receiving circuit for receiving via said one 
of antennas a responding electromagnetic wave 
which is produced by an electromagnetic interaction 
effect between sad electromagnetic wave and said 
resonant circuit; 25 

a selecting circuit for selecting one of said 
antennae; 

a transmitting and receiving switch circuit for 
connecting said selected antenna to either of said 
transmitting circuit or said receiving circuit; so 

a connecting control circuit for controlling 
operations of said selecting circuit and said trans- 
mitting circuit; and 

a discriminator circuit for discriminating the 
position of said position indicator and the state of ss 
said switch based upon the characteristics and dis- 
tributing state of a signal received by said receiving 
circuit and transmitting information derived from said 
signal to an associated upper information process- 
ing device; 40 

said connecting control circuit selects an. 
antenna predicted to be the most proximate antenna 
to said position indicator during transmission oper- 
ation of the indicator, and controls such that each of 
said antennae is sequentially selected to be 45 
scanned for reception during receiving operation. 

2. A position detecting device comprising a resonant 
circuit and a cordless position indicator in which at 
least one switch is mounted, wherein said position so 
detecting device includes: 

a plurality of antennae arranged in parallel in 
a direction of detecting position at a predetermined 
interval and partly overlapping each other; 

a transmitting circuit for transmitting an elec- ss 
tromagnetic wave, which has a proximate frequency 
to the resonance frequency of said resonant circuit 
located within said position indicator via one of said 
antennae; 



a receiving circuit for receiving via said one 
of the antennae a responding electromagnetic wave 
which is produced by an electromagnetic interaction 
effect between said electromagnetic wave and said 
resonant circuit; 

a selecting circuit for selecting one of said 
antennae; 

a transmitting and receiving switch circuit tor 
connecting said selected antenna to either of said 
transmitting circuit or said receiving circuit; 

a connecting control circuit for controlling 
operations of said selecting circuit and said trans- 
mitting circuit; and 

a discriminator circuit for. discriminating the 
position of said position indicator and the state of 
said switch based upon the characteristics and dis- 
tributing state of a signal received by said receiving 
circuit and transmitting information derived from said 
signal to an associated upper information process* 
ing device; 

said connecting control circuit controls such 
that each of said antennae is sequentially selected 
. to be scanned for transmission during transmission 
operation of said position indicator, and selects an 
antenna predicted to be the most proximate antenna 
to said position indicator during reception operation. 

3. A position detecting device as claimed in claim 1 or 
2. wherein each of said antennae is formed with loop 
coils, the number of turns of which are equal to three 
or more. 

4. A position detecting device as claimed in claim 1 , 2, 
or 3, wherein said antennae are arranged into two 
groups of antennae and orthogonally disposed with 
respect to the other; 

each of said groups of antennae is formed 
with patterns on a respective layer of a double layer 
printed wiring board, and folded portions of said pat- 
terns of loop coils forming one group of said anten- 
nae are disposed within the patterns of loop coils 
forming the other groups of said antennae. 

5. A method for detecting position using a resonant cir- 
cuit and a cordless position indicator in which at least 
one switch is mounted, wherein said method com- 
prising the following steps: 

arranging a plurality of antennae in parallel in 
a direction of detecting position at a predetermined 
interval and partly overlapping each other; 

transmitting an electromagnetic wave, which 
has a proximate frequency to the resonance fre- 
quency of said resonant circuit located within said 
position indicator via one of said antennae; 

receiving via said one of antennae a respond- 
ing electromagnetic wave which is produced by an 
electromagnetic interaction effect between said 
electromagnetic wave and said resonant circuit; 

selecting one of said antennae; 
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connecting said selected antenna to either of 
said transmitting circuit or said receiving circuit to 
switch to transmission or reception operation; 

controlling operation of said selecting, and 
said transmission and reception operation; and _ 5 .. . t 

discriminating the position of said position 
indicator and the state of said switch based upon the 
characteristics and distributing state of a signal 
received and transmitting information derived from 
said signal to an associated upper information w 
processing device; 

in said controlling step, selecting an antenna 
predicted to be the most proximate antenna to sad 
position indicator during transmission operation of 
the indicator, and controls such that each of said 15 
antennae is sequentially selected to be scanned for 
reception during receiving operatioa 



6. A method tor detecting position using a resonant cir- 
cuit and a cordless position indicator in which at least 20 
one switch is mounted, wherein said method com- 
prising the following steps: 

arranging a plurality of antennae in parallel in 
a direction of detecting position at a predetermined 
interval and partly overlapping each other; 25 

transmitting an electromagnetic wave, which 
has a proximate frequency to the resonance fre- 
quency of said resonant circuit located within said 
position indicator via one of said antennae; 

receiving via said one of the antennae a so 
responding electromagnetic wave, which is pro- 
duced by an electromagnetic interaction effect 
between said electromagnetic wave and said reso- 
nant circuit; 

selecting one of said antennae; 35 

connecting said selected antenna to either of 
said transmitting circuit or said receiving circuit to 
switch to transmission or reception operation; 

controlling operation of said selecting, and 
said transmission and reception operation; and <o 

discriminating the position of said position 
indicator and the state of said switch based upon the 
characteristics and distributing state of a signal 
received and transmitting information derived from 
said signal to an associated upper information 45 
processing device; 

in said controlling step, each of said antennae 
is sequentially selected to be scanned for transmis- 
sion during transmitting operation and selects an 
antenna predicted to be the most proximate antenna so 
to said position indicator during receiving operation 
of the incficator. 
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